Mating-type switching in fission yeast has long been known to be directed by a DNA 'imprint'. This imprint has now been firmly characterized as a protected site-specific and strand-specific nick. New work also links the widely conserved Swi1-Swi3 complex to the protection of stalled replication forks in general.
of 500-600 base pairs is required to specify the imprint, made in the middle of the sequence. Most remarkably, the imprint is not lethal in the absence of other homologous sequences in the genome. While the imprint is generated during S phase of one cycle, its repair is delayed until S phase of the following cycle, when it causes cassette switching in one of the two daughter DNA molecules.
This integration of the fission yeast mating-type switch into the local organization of DNA synthesis is corroborated by recent progress of several research groups. New work of Kaykov and Arcangioli [1] , reported in this issue of Current Biology, has firmly established the molecular structure of the damage-like initial imprint as a single-strand break. Complementary work of Vengrova and Dalgaard [2] has characterized a replication pause site, which is critical for the imprinting reaction. Moreover, Russell's group [3] has added general significance to key components of the S. pombe switching system by linking them to the replisome complex of ubiquitous replication forks.
In fission yeast, the two mating types are termed P, for plus, and M, for minus; in budding yeast, they are called a and α α. The functional mating type is determined by the P or M state of the mat1 locus. The silent backup cassettes for the switching reaction reside at mat2-P and mat3-M, respectively, some distance from mat1. As illustrated in Figure 2 , imprinting and switching at mat1 require that the relevant replication fork approaches from the right-hand side; replication from the left is barred by the strong RTS1 terminator, some 700 base pairs to the left of the mat1 cassette [4] . The flanking homology boxes are termed H1 to the right, where the imprint is set to start the switching reaction, and H2 to the left, where resolution occurs later on.
Within the mat1-M cassette, a directional pausing site MPS1 has been detected and mapped 340 base pairs to the left of the imprint at H1 [2] . Transient Kaykov and Arcangioli [1] have now resolved the molecular structure of the imprint as a site-specific and strand-specific nick, which lacks a phosphate group on either side. This conclusion was based on a series of reconstitution experiments, characterizing the conditions that allow the exact regeneration of the parental DNA sequence from the imprint fragments nicked in vivo. The original sequence could be perfectly restored by phosporylation and ligationnot only for wild-type, but also when six Ts around the imprinting site were replaced by a CTGCAG PstI restriction site. Significantly, these data are incompatible with the alternative interpretation of Vengrova and Dalgaard [2] , assuming 1-2 interspersed ribonucleotides in the DNA chain at the site of the imprint. It is remarkable that the artificial PstI restriction target at the imprinting site had little effect on the efficiency of single-strand DNA cleavage, which still occurred at the equivalent position. This means that the imprint is positioned more by overall structure than by local sequence of the target DNA. The earlier notion of a double-strand break at this site has been refuted as a preparation artefact [6, 7] .
As the strains used in these studies lacked silent donor cassettes, imprinting was uncoupled from mating-type switching, a tremendous experimental advantage. This provides us with a powerful model to study in detail what happens when a replication fork encounters damage at a known position. Beyond this general relevance, the structure and behaviour of this peculiar DNA discontinuity raise interesting and important questions at various levels, concerning fission yeast in particular.
How does single-strand DNA cleavage regularly arise during DNA replication in the first place? Which sequence elements are required to specify the site and efficiency of the imprint? How is it protected for an entire cell cycle, without being annihilated by the cell's ubiquitous repair mechanisms? How does it lead up to directed mating-type switching in the subsequent S phase, only affecting one of the daughter molecules? How is it actually repaired in the template strand, each time replication manages to pass the imprint, whether or not there is mating-type switching on the other strand? Not all the answers are available yet, but a range of circumstantial observations bear on these issues. These will undoubtedly be followed up in the specialist literature.
Useful Moreover, a prominent Okazaki fragment has been detected in the critical area ( Figure 2) [2] . This fragment spans more than 540 nucleotides, compared to the average of 100-150 nucleotides for eukaryotes in general. It is uniquely primed close to the MPS1 pause site and, in a wild-type strain, it remains unprocessed at the 5′ ′ end, considerably longer than in a swi3 mutant. Evidence for other Okazaki fragments in the vicinity of the imprinting site itself was not obtained in this experiment. This indicates that the imprinting nick has to be introduced in the middle of the extraordinarily long fragment, likely by some structure-specific endonuclease. At any rate, the sitespecific nicking in S. pombe appears more complex than the direct cutting of both strands by the HO endonuclease in S. cerevisiae.
What then is known about the consequences of the imprint for replication in the succeeding cell cycle? When the leading strand of the next replication fork is halted at the nick, the fork is transiently retracted as a 'chickenfoot' structure, as observed experimentally [2, 11] . This allows the 3′ ′ overhang to invade the homologous H1 sequence of a silent cassette, where bypass synthesis results in mating-type interconversion [12] ; the transient retraction of the replisome also allows the nick to be closed by gap repair, whereafter the replication fork can progress beyond the site of the previous imprint.
The removal of the original imprint in every cell cycle has long been postulated [13] . In the course of an effective switching event, the leading strand will Given this novel function, the protein has been dubbed a fork protection complex (FPC). As orthologs occur from other fungi to insects, mice and man, this complex is widely conserved and may have retained similar protective functions. In particular, Tof1 and Src3 in S. cerevisiae -homologs of S. pombe Swi1 and Swi3, respectively -have been implicated in replication pausing and efficient sister chromatid cohesion [14, 15] .
